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(57) 1^3 

t. 

**tf5>HB*»fe<0*t AStS-arSJKTJtW 1 5 a & . K 

W^ffi»S-li:*fc»<03eaj«ffl 1 5 b fc fc fc 

b(C, JfcAStBff 1 5 a&lflCaatHl 5 bVZtlftLlz 
1UKJR*H>yXB 18.19 fc#jftLfc#»£9il«E 1 5 
fc !StSM<Ot>h1&fSSm 1 2 b&tfS&gffi 1 2 a 
*#J* LfcfflK 1 2 <7)<g{iSM 1 2 b fc . 1 
1 SrUfSL, ^(4Sffi 1 2 a CXHSB&tt: 1 5 *KSW 




(2) ^2 003-14987 (P2003-laA) 



[#ifffl#Wieffi] 

mat. &mmTmmLKK*mi*ftv)ftm^\m 
s**fcfto3ieaj»ffik ttuz. m^tx 

ft. 

K#tt<9*rfll!|cOS#r^Sr n2t Lrtifc&t;:, n2/nl 

<o. 7 i<om&zmfctz>zk$:imt'fm-$m2 

■£6****** fciuft-f * 1 1 t fc, msn m.mz 
m. 

1 lz§m<?tf£BmA1*Tta&tzii± LtzZ b £ WIS 

[fs*«6 ] ^*«4 iztmemmsm^zmfflM. 

[000 1] 
[0002] 

[0003] mz. 36*3W»*Fi:*7 r-f A*««W 
ftiJEfBfcHU ft*, ^^ft^^Ft^^r-f^'^Tt 

<o-*fc*^AWu, &®mz%?T4><zm.w.L. % 



tmumzwm-ti, z\tiz*<o. kit* j<tft*mtmir 

[0004] CtfiJ^KT^-f -f 7T5-f y^>-h^ 

&5tfftps^{iB#ra* { *^ o . =? * b±mz-otctf&m 
[0005] iMsmifm-t&tiMz. %*mim? 

[0006 ] Av^rj'f y^o-hftffiti, 7t¥®ft 
m?B.Tfft7 t -f A^fta#JS«tt&ffiJK<0*Tifc4 & 

[0007] — ifi^. HfBtW— 9 s (Vertical Cav 
ity Surface Emitting Laser, JilTB&LT VC S E Lt 

is*) commmm^&^zm^ixx^h. mm^- 
■fit, mmm&mcom&co7r7'V'<a-\'-- fttt 

[0008] 

£7)^*-y y777-f >-^< y h^W^ V C S E L (CJCffl®^ 
[00 09] U^t=5r*^. VCSEL*«BBISU 

[ 0 o l o 3 m<r>mm\i. vcsEL^itvcs 
E L«036tt«t*i<!i**5V^fc:*a*BMRfc:ft * CI b lz£ 
<0. vc s e l t*7 r ^ ^'J Wt:X»J; < 
h \Z\m h fr<VJL3ztf!&mi,Z% &^bX'hh. 

[00 11] VCSELSrafflSI^-rSOt\ ^O^tB 

tttmtmsmm&ttumfryKfab-bi,. -mz, m 
mzim-t&^mitngi&s.mwizmjs.zii&tiMz , 

m®.mwfcftLmmn^foi.zmktf&%i%ixh. -t%i> 
m&niifibm3ffitfmfc<DtiLwmb%&. «g 

vsmwtv— ?x-\t. m®. zzmsntegsmiz*?- 
mzBf8.ztih?)X\ ft&mttfaitgjmttipi (r> 
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[0012] -tCC, ^B^tftcJnl L/^^r-f^ 
ftJSJB. SSUi¥jgHJRStBT\ VCSEL*>f,«ltlf 

(eaj^.tf . #01*1*6 08163 8^m^m) . 

[0 0 13] L*>U ZOUmX'li. ^r-f^H* 
iK -tit lei 9. 3t7r^^*tt^fc(t«»[llE^(6l^i« 

[0 0 14] StzM^mkLX. VCSELKWtt 
lt3fc£#:?T4A£AM$tfl>fc* , >fc:, SiiSSlgOSiJI 
fc:fl*>R»B£R»t, £*>KOTB?3te»*llWf , ^Bf 

&X8*lX»t »«PP1 1 • 50263 3-f- 

[0015] s$2 oaum* v-vm H<oai«* 
tK# 0 & * »o -cara lt v *< t v \o mm 

[0016] ztittm-t&ikhwtifcimt* u— 

ithzhx-ibh. msmMv— rzm^z>%ty\f. - 
^-nm^mm-fh z.timmf$mx'b& . 

[00 17] U&>U VCSEL^fflO^ll lulE 

fc$r*fc*>(c, m h fr<r>R®mx'M&* , g&-t 

Li>®%Ttz%\>\ ifc;vcsELf7ro 

*««Lfc*tttlf zntztb. %yr4>Vz\ 

r -r A* ffy^mmmmnizx'%^:< . 
[0018] m/braH^orro-f-tUTfit*^ 

VCSEL£H£gU * -v 7* -v V T<053'J<D(1J 

Bfc^^BfcLT. VCSELttMffflfc^-M^AM- 

[00 19] LfrLZCOJfmX'li. VCSEL&f 77 

&%sft<r)^mimm3iztvx^h<n 

mft£mm-fz>mmbh%^x&>o. r-y-rz-rvrz 
^<zbtmtt\>\ 

[0020] *S&BHJi v ±iet02OWA^ : 2r^MSrlSlB# 

tc»^T-^ . u>tvcsE L(?>$mmm$:mnzmm 
Rx/zn^m&mfizzixzm^tzyt'ti'j.-frzm 



[002 1] 

x'gttzithmmt . »««iBTRitLfc*&«rE* 

t»K, fHB3tAltfflat^lirlB3tail*B^-5-<t-? f iifc«3e 
[0022] afcttfc. Buffi<£$BfcMfe3teA8tB<D& 

atf*fflffl»BtiWBfcttMra«ofc^*a*, 
mzBs&ztix^&ztzm&t-th. 

[0023] itimz. 1MB**<»5rtlW0«*f** n 1 
b L . flffl e*(*C0?l-«cOSff¥S: n 2 k L£ fc # £ . n 
2/nl<0. 7 1<OWfiR*»fi-f4Ci:5&«fak'r 

[ o o 2 4 ] ttz. ^mco^m^m^commmmit. 

^5rieia-r s 1 1 1 ic. m^&smizmi^t^mwm 
?izmi&i$it&±&imsafi#&mgkLt:z t am 

[0025] ttzmz. mmmzmm&WMZii-t 
h\m*&&th tbi>iz. mammzmiftsmttm 
K^mm®&mm*mim^zft®wt 
Zit&±Mzm®m#xfmiztt±Ltzz t zftmt-t 

[0026]$ ^>(C, ^mnrlt^Ja.-Mi.. ±1236 
[0027] 

[0028] ^^^b^mm^msm#^tm 

0* 11 1(a). ( b ) (C^-r. TtSS^ft 1 5(i^3K 

^^AI=f$-fra3tAS+ffil 5 at, C:c03fcAWffil 5 
a*^<OASt3t^2)=^rtWJt'RW§-li-S!t«>i-s ASt 

coXJJtiffi 1 5 atcASt^iX<l^B2 O^W^MX^. 
ttLtzft*W>mZit&tz#><r)%&§m 1 5 bk«J 

tix&Ki. 3tA*fBi 5a.s.t/yetammi 5bc. m5t 

9 5:^L^Cli:5r#®i:-ri>. 'Srfc. 0+16(±#JR 
X'&fS.ZtltzlfcS&X'h'O , ?KS5^«{*1 5SrfMB^«. 
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[o o 2 9 ] 02 ( a ) tzmsmtiii stm^mmm 
mmmmizz^L, 112 <b ) 1 5<on2£ 

«BS*tS|«Ht=T5?r. H2^-TJ:o{c. iS<RH?)J> 
6^m^.V^mLl 2<Offi{iStBl 2b(c, vgtt®«« 
j^GaAsI, A IGaAsI, InGaAsI, In 
G a A s P^Ott^T^j£i?:ftX: VC S E L^Oft^ 
T* h m$&mFF 1 1 ( Rtf/Xli 7 * h ^-f 

k t tfc, ;§{ai:ffl 1 2 a.{,z*m$mft 1 5 srgeis lt 

ttteflWfclS*? 1 1 (Stf/XtiKStt 

#stk-*-s. 

[ 0 0 3 0 ] ft* : Jx.->VM 1 «4. 3t8&^m#: 1 5 
UjfttB 1 5 b r -f A 1 3<03fcA*f4S 1 3 a £*fffi 
S-ltfciorCfc*. Wi«H2 (a) (CtJWC. 

7£f£tf. 02 (b) tisnr. W£«ri5b£3fcA» 
®k U *7r-f 3<0«SP1 3 £ftiiJttS8ik LT, 
3£SS^8Sffr 1 5 *MteA#fflfc#7 <Dft£tJS« 

iSHOj)Sffi{iiSffi 1 2 b&tfftfta® 1 2 atiSHT' 
fc J: < GflSB£»£ 1 2 L=5r < k J: v \ 
[003 1] 03tC^W^-r02 ( b ) 

i— in irk HHfc a-^v . mn ar v c s e l -c*> &® 

HTBHHf-*. 3tSS^»*l 5JC*M-vc, ®MW2 0t 

ytxmm 1 5 a 1 . Ri/m®m2 otytm 

mm 1 5 b tfJSr-f AK<9 2*«^^4 5 * T"& 0 , U 
fX» 18,19 tigMfiftgl V WftftZnt i k # 

[0032] K&ftSStT 1 1 *>£>OtK3f3fri, 3f£K3dA 
«c 1 5 F*^A8f $ ft. (ISMffi 2 0 T'H^ (cjEKS^tS 

*u m&arn 1 5 £3t5& Lfca. ^r^A-ncA 
f & <oft*t>-o ximwmizi&mtpzim 

) . 7fc&£J£ftl 5«0«»f*n 1 . *8HKfroJB»r 
*n2« MOTCAWU^XI 8<Of«ifgr lT"£;fe 
*«jSfiMteWJKiaR^)ffil«HH*S»-* -I k -C. 
®%3fe*^l l^^coajW^S-Tfi^fc^ft-C^S. ¥ 

tf3t^m$ii^fE»3fc{±, PO^naruv-x^i 9 

(KIT. ajStPyXktv^ ) o«uftiffi«fc:. K7tJ 
Al 30A*WMB1 3a*E*r&£i:T\ SWRWKBS 

[ 0 0 3 3 ] Me, H4(c^t»H«BSHt:«-?& A« 
pyXl8fcontB«K:JliW4. H4fctJ^T, £ 



jAttKt s yX<o«ffiit nnc f k 

(J3.T. QLA) Sr*-r. ^«l*lSPO@iff¥$r nl.« 

*m<Dim*i n2trht. ^smmAFit n 2/ 

( n 1 - n 2 ) X r<?)WP4i . Witf. n 

1 = 1. 5, n2 = l. OtL. r=100^mtt5 
k. AF=200^mt^O. #$ffiU>-X]fj&Aa><i> 

2 0 0/imSIL^{JStffi%3i£^<7)ttJ^^Bam-ra 

[0 0 34 3 ±iS^^(CfcV^-C. m^mfiAM 

vvx&tmmf 1 , ajiti^^xmjssgjsf 2k Ltzt 

m=f 2/f lT'^-^^ixS. f Is f 214, 3tS5 

XI 8(Vfgr 1 . ftftiUyXl 9^1r 2T"^§ 
rl. r 2 fcffiRfciHSff* («itf. rl 
k r 2 Sr^^r^-tirl. ) ikt. tt*«5«*m*<Hie^nE 

[0035] -tzb-h. m^tm^- 1 1 frt><?>imftco 

—X'tc^t LTt, AltU^Xl 8S.yaiSt^VXl 9 
<W!£3i!{::f55g-rS«rkT\ ^ff^r^W^* 5 ^ 

[oo36]»:(;. 2 0 fcov^rB»WKW 

&.M20CI1AU, Al, ifcliAg^a>&j£.& 

[ 0 0 3 7 ] 3Wi. «Jfr*OJB^iK**»6«v^«MAj8 
&A*f«UJLhT'A«t^Sk, «*fs|5<0fiv^«Ktt®frr 

1. 5*^n 2 =l. O^AStL^coRW^^Jgfic 
^ttS:05 (a) t,Zm^~. ZnmfrbW&frKZoiz^ 

SrfcoTKSfT&^s ^KSt^ = 4 1. 8° JilkT'Mil 
^(S(i^, PfiBtt) fct> 1 Q0%KmZtl&. f=5r 
3KS&^m«£l = 1 . 5X'bh%L>tf. A 

RWBB 2 0 t=R«BIW*JtS«r< T ta«W5rRltffik 

[0038] SJtffi2 0OfW|E|Sr4 5° (90* cm 

mm ) k l Jt k * tc^Rftf # a umcomm m& n 

2/n 1 *tf«Ufctt*«rBI5 ( b ) t^-f. d^0«J: 
0, ffl#fffl2 0Sr^ltffikr-&7ti6(Cji, n2/nl 

<o. 7 i<7)giftzffifc-&i£&<, zn&mxmmz, 
Kmmm 5<ntt®mLm&x'hh. mmuzim 

fflB»S#f*n 2 =l. 0kL^k#..ni>l. 4 1<0 
?7^y#7^, IS7 l J>'h^'7X x l7'jyh#7 
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[ 0 0 3 9 ] mz. %H£{ft# 1 5c0^^jtfc 
[0040] 02 fc»Wt, BfBtS 1 ? 1 1 1 £H5£-f 6 

mi 2». mtm<7>*>&&{mmi 2 bst^&SH 

1 2a*«£*TCfc9> IWliBtflJttivfy^ 

Ml 2atC, ^V-VT**Stefl!¥ffl-C#a*l 
7«<S«tM$nTi^. B^Bt^l 114, 0UMT 
££l 2fc3BjRS*lfcT?>f f.Xfh'T-* (^PH*) 

wiz& ->rjE«fc:fflarsw)sn. ©liMffi 1 2 btc»w 

[004 1 j rogftift^ 1 1 comm. tm&t&fr 1 5 
**h»#*?i 1 kBaMcffijBBiw-i 1 cr>±mz$m 

® ( iOSdBBBTttftAttffl 15a) fcliTOSteffl 

&m's?-yvm£®i 6WM*tixis t ), mm 12 

ffi$S3t3Si^l l<03K!B»^fcA«l'>'Xl8ttiai- 

[0 04 2] BfJ^R^l lRV*BBaJM*l 5£»£ 
1 2 ±^3ggfJL £{4g&#>-f & 

3C7r-f-'^BSflafflR14ta6K12±'^IB«L» JKV* 
T\ #7 r 4 A 1 3 £3te7 r «f A'^fflSS 1 4 ±^ffi 
It*. -Ofc#s f7r>(A'i 3<OXMbiffiU>X 
1 9c03Ktt* { -S:-r^ J: 5 iZjmizQm&bbZtlh . 

[0 04 3] «^»17tt, Ttfi^mfcLT, fcfc*. 
J4\ ±JH/TJlTAu/CrftSV^4Au/Pt/Ti 

*S£K<OT*tettW£tfS i 0 2IR«ttieiHR*s?BJ&3 
02, Zr02, Ti02, A 1 2 O 3#<7)*afiffit5:Jg 

i±»fci«;&*. BBfce** 1 1*)««3 

[0044] jjcfc, 7M -ftLTtHIBt^ 1 1 ^H55 

xar&etfemm&F-TU'f £R»t, stss^fiitt 1 5 



[0045] ii 6 izmwmizxtji-tyt* 2 

{4, S^12±(C. 3*fl>3K7 7"f'<13A. 13B, 
1 3 C fcSHfetfteiaft Lfc#7 r -f 'SgtttfflSff 1 4 
ffiltU^Xl 9A, 19B, 1 9C\ Rt/Ztl^lii 

MisyxiznmLXT\s<<mzmwLZixtzx®v<vx* 

[0046] ZZX\ «»1 5co<IS#IB2 0(4^ 
^^'jl-zPMI t |5imc4 5 * (OftStMSiltV^ 
*. H553flTO'5rODfl««SBTFTU-f«. 02 

(b) kH«fcLT3t»38ft*l 5<0T«KS«SilT 

. wsti/taFFTuj <owjmiy£7 r 4J<ytmzn 

^XRWtSWl' 1 OOjumgJg 
-Cm m»f3OOjumlBW«0!BfafK<OI8fS3te« 

[ 0 0 4 7 ] *#BH<0£K3$itic 1 5J42»:7CVCSE 
LTU^^L.Tt>^T-J>S. H7&l/08tC^W 
tcH^L^3K^ >-'^-^M3{4, 3 x 2<0®?&3ti^2 

[0048] 3(«^a-;WI3J±s 3tty*J.-^Hli:^ 
«tC»S 1 2 K^Silfcia»rt<0fifit!BHK:. 3x2 
tfDfTWt=EJK3ilfc«3l£» 1 1 A . 1 1 B . 11C. 1 

ID, HE, llFZffittimt&tmTTU-l 2 1£ 

MlSLT AS* U >Xb tam V yX ( l 9 A— l 9 F ) Sr 

«i. 3K=e^A-^M 1 tmmzm&L%ixrzm®m2 0 

*flBifc*883a«*l 5T'^-^Tm)«$*lTV^. 

*S§^»#:1 5c0tt}|tUyX^fBLT3fe7r-f>'N' 
*<35«l2Sfc»»tfe<tTV^. -t^hh. %?TAiV& 

mmcwMtf3mzBfc2titzT8&ty r j '<mmmm 

f7r^fAl3A, 13B, 1 3Ci}*&Wi 

irmzmcottiiftiizxyTjrtiswmnvm 

&3m,Z&f$.Ztltz±.i$%.y r A ><m&foWBL 1 4 B*< 
^S$ix, ^h^Z. *7r-(A*l 3D. 13E, 13F 
tftUftyrA^miimmsL 1 4 B^±±BStc^)£$iX 

[0049] ZeoXo^m&izX'O. m8lZnk-fJ:o 
(C, Witf. IMt^Tl/^ 2 l(?3»3te»l 1 B*»fe 
JfiStSflfcftfcL AltPyXlSBT'TtfTtt^fl. il 
»B2 0fcJ:"JttftKR«S<t. lH%i\s>X 1 9 BT*3ft 

1 3Bc05tSggP^Att$tll.. ISI^tT, ffif63K3R^ 
TP"f 2 1 cOfBfegSl 1 E*^<7)tiJW3KJ4AlfH^Xl 
8E, <«^H2 0, tBStl-yXl 9ESrST, 5t7r^ 
i < 1 3 E <0$tagSB^AS* $ ix & . 
[0050] A l < LT . 3t7 r 4 A^TmfrftKM/Ui 

t-9 0- *»*afta*t» iBftjBiH^SQaftaifteSfi: 
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<OM£.1iLWlzWim-t h ZbX\ # htbX m Srft^WS 
[ 0 0 5 1 ] =5r*5. ^^cO^^frSrfflV^*^' 

TbLXffl^X. ftgffffl*i''*-/M3jEJ?jU:9. ffi 
[0052]**:. JJBBK^ttfcRttfcAJtUV 

mLtivv^iwvx*?^ *n/7Ai/yx»i5^ 

s. 

[00 53] 

[ggtfe0M WTfc. iOft*fl:UfcSafc«(co 

[00 541 01 fcfcWC. 3tSS^f*= 1 5 k 
7 9-7>-;#7*£fflv\ ^-tUVfSMlzjz'OBiS.Vt:. 

1 6tt^B»»ffi*fflv^f»!Ufc. ffi#OT2 0 
«*BSat* 1 5 content:** L 4 5 * <?>*S£f£ t> o T 

ht,Z 1 OOwmt Lfc. 

[0 0 5 5] 02(C*-f3e ; &>'*J.-;HVI2(C*>V'>T. S 
«12kLt*»As' l J3i'*lV\ VCSELl IS: 

ii&}4 0 Ojumb L?z. Zilli, \%t\/VX\ 8<7)MM. 

sest, mnzvc s e l 1 1 (omj-v-Mzi. d^l*: 
frhx-h & ( gjummRW cselii w ^ £ 

2 0 0/zmSJSt Lfc) . fcOmmi 2b<D«g 

ttl 5^t£^rB£ 1 mmX 1 mmtLfcOT, Ztl£<0 

'jfLA-sftw a xtttz. vc s e l 1 1 <?>9mmwi 

X'h&mLl 2±tc. ffittSBl 2bi#«>T» ftTJH 
tUS 1 0 2*»fejS«lft»««rJ!fi»fl:Jfefc:J: D^fiKL 

[0 0 56] &Tm<7)S i0 2±(C, VCSELl 1^ 

xs&mmmmmiz & o t . -e«o±t flufe&Jsuiaco 

raffittffi h ) . ±SSf£il£;ifc LT S 

i02^A- 7 jjtciwtLfc, ±mmm±izm^m 

t LTIiJJl/'TflT-Au/P t/T i <0«®«5tt U 



*>\ V C S E L 1 1 <7)H§£$lC t, R|B»(CR*tfc. 

[0057] VCSELl 1, ft&^J&tfa 5, Rlfft 
7T>fA'13 CDIHICLgfcOV v£ OTfcRW* . 

[ 0 0 5 8 ] g*MC. VCSEL 1 1 5:S^1 2±c7)ffi 
ffifflMl 2 b kr<£Si*sy?-# (^0^) SrfflWdESI 
KEE$*U ^^JlJBMMSrffl^TVCSELl 1 
fcHKLfc. S^l 2t3tS^m«sl 5S:, {4 

« 1 2 1 7 RT/tm&Wifa 1 5 fflS<0«^S? 1 

6 *JBMlD«tf- h ZtliZj: 0, 3S$xl 2±tcft8&^&f*: 

[0059] ftiS^BIf* 1 5<^gtig5g&fc'<^RStt 

Rft£Jgl^JB¥ffl#^&&&-£SIS 1 7 SrfflWC . VC S 
ELI l£ftS8£8lfla 5T't^T^£fihL*:. 

[ o o 6 o ] mz, it? r ^ ^mmmmwL 1 4 ^jewc 
> <9mmmm 1 4 w^viua 'v&sssg 

-/HW1S:^K§^. 

[006 1 3 KU, ^JfiOTt J: 0 . H«3lfi3IH t <0 
* Sm-t&ZttfX'Z, 3WJ:<loSMW«3e7T'( 

[0062] 

mwnwm *%m<wmss&mz}:tu£ , i§7tttsr 

lt$1*-.5»^Attffik. f^Altffi^^AWL^Sr** 

[ o o 6 3 ] mz. %mmto<o®mwbft?jiime>% 

4 5* X r t>&bk{>lz* u >XBtf¥imVllzBf&%ti 

x^&zbtzx*). mzimftftmTeymmmizMLm 
w.-%mz&mLtift<v%M$:®%iz9 o - %m-?z>zb 
tfx-% , fiwflu&m* Lfc«»*c*w J: < ®mmzft7 
r -uo.zftMimtz z b tf*im%mmmRT/yt* v 
*.->i<i)m®x'Z&. 

[ 0 0 6 4 ] %H£8Mc«)JB#r*£ nltU* 
*OJ1«fflHtfDffl»f** n 2 b LtlbZlZ^ n 2/n 1 
< 0 . 7 1 <7)ffl{%£ffi8.Z-£& Z b 13 i 0 . -^HT'^K 

[0065]i)t, *A«fflfc»JR5iifc*«Btt. flu 
ie3ttas»iBtc»j«S*ifc¥Sltlif i: JWr 4>^S Z b 



(7)^2 003-14987 (P2003-1 5mm 



[0066] m&&<r>hh&<mwmm®mm 

«fc 9 , <R1WL,£Sgg!£ * i t tfX'Z i> . 

c o o 6 7 j $ %^t&tt*%mm#rci*r> 

X%Mt,z3$±thZkZ\ ZtM>fl&<?)Jm&&$H>"0 
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